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(57)Abstract: 

PROBLEM TO BE SOLVED- To improve a filter 
characteristic by inserting attenuating electrode 
in a prescribed frequency band and shifting an 
effect that is caused by 1/2 wavelength 
resonance to a high pass-band side that is 
higher than three times the wave band. 
SOLUTION: This filter is a strip line type 
layered dielectric filter in which plural 
resonator inner conductors 32 whose one end is 
open and the other end is short-circuited and 
internally inserted input-output electrodes 34 
are internally provided inside a dielectric chip 
30 in which many dielectric sheets are layered, 
jointed and sintered integrally, and a resonator 
outer conductor 40 and external input-output electrodes 42 are provided externally. A 
resonator inner conductor has a shape, in which a band-shaped pattern 32a that 
extends from one side of the dielectric chip to the other side and a projecting pattern 32b 
that is directed towards in the direction of an adjacent resonator inner conductor from 
its side edge continue, and projecting patterns of the adjacent resonator inner 
conductors face each other. A rectangular capacitive connecting pattern 34 is embedded 
in the layered direction of the resonator inner conductor at intervals, so that it overlaps 
on both projecting patterns and is also connected to them. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the laminated dielectric filter which 
laminated and sintered many dielectric sheets so that two or more resonator inner 
conductors might be laid under the inside. The band-like pattern which will be 
prolonged from one side of a dielectric chip to the side of another side in a resonator 
inner conductor in this invention if it states in detail, An interval is set to a resonator 
inner conductor in a laminating direction, and burial arrangement of the pattern for 
capacitive coupling of rectangular shape is carried out so that it may be considered as 
the shape which consists of a projection pattern which follows the side edge, and it may 
lap with the projection pattern in which an adjoining resonator inner conductor faces 
mutually and between both projection patterns may be connected. 

Therefore, it is related with the laminated dielectric filter which has improved the 
harmonic performance. 

This laminated dielectric filter is used in various mobile communications equipment, 
such as a car telephone which used microwave, for example, and a cellular phone. 
[0002] 

[Description of the Prior Art]As a filter for microwave which uses dielectric materials, 
there is form which constitutes a resonator from the strip line. In a 1/4 wavelength 
resonator type case, one end is an open end, the other end is a short circuit end, one 
fourth of the strip-line type resonator inner conductors of resonant wavelength of one 
odd times the length of this are formed in the inside of dielectric materials, and, outside, 
a resonator outer conductor and an input output electrode are provided. The band-pass 
filter characteristic is obtained by installing two or more such resonator inner 
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conductors side by side inside dielectric materials, so that it may become the degree of 
coupling according to filter characteristics. 

[0003]The laminated structure is adopted partly that much more miniaturization is 
required and a dielectric filter should correspond to it with the miniaturization of 
communication equipment in recent years. This is manufactured by the method of 
laminating the dielectric sheet (green sheet) which is not calcinated [ many ], and 
carrying out application-of-pressure unification and sintering. For example, an internal 
resonator inner conductor is formed on a dielectric sheet by screen-stencil of conductive 
paste, many dielectric sheets including it are laminated, sticking-by-pressure 
unification is carried out, and a resonator outer conductor and an input output electrode 
are formed and sintered outside. Usually, after using a big dielectric sheet, carrying out 
array forming of many required conductive patterns regularly in all directions on it, 
carrying out the sticking-by-pressure unification of it and considering it as a tabular 
dielectric block so that many picking can be performed, the process which disconnects 
the tabular dielectric block in all directions, and is divided into chip shape is adopted. 
[0004] An example of the conventional two-step Qom Rhine type filter is shown in 
^rawing..?. B shows the fluoroscopy state of only an internal conductor layer, and C 
shows the horizontal section in the interpolation input output electrode position for the 
appearance in the state where A turned the component side upwards, respectively. In 
order to make a drawing intelligible, also in which figure of an accompanying drawing, 
the portion which gave parallel lines expresses the conductor layer. Although the 
conductor layer is drawn quite thickly partly (for example, peripheral part of C of 
diiy^dngJZ, etc.), conductive paste is actually printed by screen-stencil etc., and it prints, 
and is a **** film. 

[0005] The two resonator inner conductors 12 of an other end short circuit are allocated 
in the inside of the dielectric chip 10 by one end opening, and the resonator outer 
conductor 14 and the external I/O electrode 16 used as an external ground conductor are 
formed in the outside surface of the dielectric chip 10. The resonator inner conductor 12 
is a band-like pattern, and it is mutually provided in parallel here so that it may reach 
to the side of another side which counters it from one side of the dielectric chip 10, One 
end is an opened condition (not connected to the resonator outer conductor 14), and the 
other end has become a short condition (connected to the resonator outer conductor 14). 
The two resonator inner conductors 12 are formed so that it may come to the side where 
each open end is the same. 

[0006]The interpolation earth pattern 18 is formed in a layer which is different in this 
resonator inner conductor 12 in the position by the side of an open end so that it may 
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intersect perpendicularly with the resonator inner conductor 12, and the end is 
connected to the resonator outer conductor 14. This interpolation earth pattern 18 is for 
shortening resonator inner conductor length and attaining much more miniaturization 
of a dielectric chip. It is a layer which is different in the resonator inner conductor 12, 
and the pattern 20 for capacitive coupling of rectangular shape is formed so that 
between both the resonator inner conductors 12 may be connected. It supposes that this 
pattern 20 for capacitive coupling is equivalent to having inserted the capacitor 
substantially among both resonator inner conductors, and the function which 
owner-polarizes a filter and makes a filter damping property good by it is achieved. The 
external I/O electrode 16 and the flowing interpolation input output electrode 22 are 
formed. An equivalent circuit is shown in drawmg___8. The numerals 24 are the 
equivalent circuit parts by the pattern for capacitive coupling. The external I/O 
electrode 16 is installed so that one main table side (A of drawing 7 upper surface) may 
be followed from a both-ends side. 

[0007]As other examples of a dielectric filter, as shown in dravdli^^JL there is 
composition formed so that the electrode 26b for capacitive coupling may be projected in 
the side edge of the band-like pattern 26a as the resonator inner conductor 26. The 
electrode 26b for capacitive coupling is arranged so that it may approach mutually 
between the adjoining resonator inner conductors 26. Since a capacitor is formed 
equivalent of this and an attenuation pole is formed of it, a filter damping property 
improves. 
[0008] 

[Problem(s) to be Solved by the Invention] In the composition which forms the electrode 
26b for capacitive coupling in the resonator inner conductor 26 as shown in di^iklgL^in 
one, in order to form a capacitor by a flat-surface placed opposite, capacity is small, and 
in order to earn capacity, the electrode 26b for capacitive coupling must be formed in the 
open end side of the resonator inner conductor 26. Then, since a chip is miniaturized, 
when it is going to insert an interpolation earth pattern, the inconvenience to which 
interference takes place arises. If the electrode for capacitive coupling is enlarged and it 
is made to approach more, capacity can be earned, but if it does so, combination between 
original resonators will be affected and the filter-characteristics curve in fundamental 
wave frequency will collapse. 

[0009]Although an attenuation peak can be given outside a pass band by arranging the 
pattern 20 for capacitive coupling in a different layer to the adjoining resonator inner 
conductor 12 so that a part may lap, respectively, and a filter damping property can be 
made good in the laminated dielectric filter of structure as shown in drawing..;?, On the 
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other hand, the pattern for capacitive coupling causes 1/2-wave resonance, and has 
become a factor which worsens the characteristic in frequency areas, such as a double 
wave of a fundamental wave, and three double waves, respectively. 

[0010]The dielectric filter which uses the pattern for connection capacity as shown in 
drawing 10 as a step impedance type as a policy which improves the harmonic 
performance of a filter is proposed. In this dielectric filter, the resonator inner conductor 
28 is a band-like pattern, and a flank pattern which the pattern 29 for capacitive 
coupling is prolonged right-angled to it to the central pattern prolonged in the direction 
which connects between both resonator inner conductors, and its both ends, and laps 
with a resonator inner conductor is [ the whole ] the shape which makes H type 
continuously. Thus, if the pattern 29 for capacitive coupling is used as a step impedance 
type, compared with the case of linear shape which is looked at by the conventional 
example of drawirig_7, the electrical length on credit becomes long, and 1/2-wave 
resonance can be shifted to the low frequency wave side. However, in this technique, 
there is a possibility that a problem may remain in the frequency area of a double wave 
or three double waves. 

[00 11] The purpose of this invention is to provide the laminated dielectric filter which 
shortens the length of the pattern for capacitive coupling, moves the influence by 
1/2-wave resonance to the high region side rather than a wave band region 3 times, and 
can improve a harmonic performance, securing sufficient connection capacity to put an 
attenuation pole into a predetermined frequency band. Other purposes of this invention 
are to provide the laminated dielectric filter of the structure where ease the difference of 
the lamination thickness by an internal conductive pattern, it is made for the pressure 
for sticking by pressure to the time of lamination to be further applied to an average, 
and stabilization of a process can be attained. 
[0012] 

[Means for Solving the Problem] Two or more resonator inner conductors of an other end 
short circuit by one end opening with an inside of a dielectric chip in which many 
dielectric sheets are laminated and joined, and the sintering unification of this 
invention is carried out, An interpolation input output electrode which sets and 
counters is laid underground to a resonator inner conductor located in both ends, and an 
interval in a laminating direction in an outside surface of a dielectric chip. A resonator 
outer conductor and an external I/O electrode which became independent of this 
resonator outer conductor are provided, and an end part of said interpolation input 
output electrode is a strip-line type laminated dielectric filter of structure connected to 
an external I/O electrode. Said resonator inner conductor is the shape where a band-like 
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pattern prolonged from one side of a dielectric chip to the side of another side and a 
projection pattern which goes in the direction of a resonator inner conductor which 
adjoins from a side edge of this band-like pattern continued, and it is formed so that 
said projection pattern may face mutually with an adjoining resonator inner conductor. 
And an interval is set to a resonator inner conductor in a laminating direction, and 
burial arrangement of the pattern for capacitive coupling of rectangular shape is carried 
out so that it may lap with said projection pattern in which an adjoining resonator inner 
conductor faces mutually and between both projection patterns may be connected. 
[0013] According to the experiment which this invention person etc. conducted, when a 
pattern for capacitive coupling was shortened, it has checked that a peak by 1/2-wave 
resonance moved to the high frequency side in connection with it. Since a pattern for 
capacitive coupling becomes short, it becomes impossible however, to take connection 
capacity with a resonator inner conductor. This invention solves the above technical 
technical problems by learning of this phenomenon, and grasp of a problem 
accompanying it. That is, it projects to a side edge of a resonator inner conductor, a 
pattern is provided, and sufficient connection capacity by arranging a pattern for 
capacitive coupling in a different layer so that it may lap with it to put an attenuation 
pole into a position can be secured. Since a pattern dimension for capacitive coupling 
can moreover be shortened, influence by 1/2-wave resonance can be moved to the high 
region side rather than three double waves, and a harmonic performance is improved by 
it. 

[0014] 

[Embodiment of the Invention] In this invention, the pattern for capacitive coupling may 
be formed so that it may lap with both the band-like pattern of a resonator inner 
conductor, and an adjoining projection pattern, it may be made shorter than the 
band-like pattern interval of an adjoining resonator inner conductor, and it may be 
formed so that it may lap only with a projection pattern. If it forms so that it may lap 
only with a projection pattern, it is lost that many conductive patterns focus and lap 
locally inside a dielectric chip, the difference of lamination thickness can be eased, the 
pressure at the time of lamination can be equalized, and stabilization of a process can be 
attained. The pattern for capacitive coupling can also be arranged to the upper and 
lower sides of a laminating direction so that it may provide in one side (the upper part 
or lower part) of a resonator inner conductor and a resonator inner conductor may be 
inserted. 

[0015]This invention can be applied also to the Qom Rhine type, and can be applied also 
to an interdigital type. Not only when the number of resonators is two, but in the case of 
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three or more steps, it is applicable. 
[0016] 

[Example]Drawm^..l.and drawing. 2.. show one example of the laminated dielectric filter 
concerning this invention, and are a two-step Qom Rhine type example. B shows the 
fluoroscopy state of only an internal conductor layer for the appearance in the state 
where A of drawhig. .1 .turned the component side upwards, and C shows the horizontal 
section in the pattern position for capacitive coupling. Dra vying 2 shows the laminating 
condition of each dielectric sheet in a laminated dielectric filter. 

[0017] The two resonator inner conductors 32 of an other end short circuit are laid under 
the inside of the dielectric chip 30 by one end opening, an interval is set and the 
interpolation input output electrode 34 is formed in the one side side (A of drawing..!, 
and B upper part) of this resonator inner conductor 32. An interval is set, the pattern 36 
for capacitive coupling is formed in the opposite side side (A of drawing!, and B lower 
part) of the resonator inner conductor 32, and also an interval is set and the 
interpolation earth pattern 38 is formed in a different layer. The resonator outer 
conductor 40 and the external I/O electrode 42 used as an external ground conductor are 
formed in the outside surface of the dielectric chip 30. So that the resonator inner 
conductor 32 may reach here to the side of another side which counters it from one side 
of the dielectric chip 30, It is provided mutual almost in parallel, and an end is an 
opened condition (not connected to the resonator outer conductor 40), and another side 
has become a short condition (connected to the resonator outer conductor 40). The two 
resonator inner conductors 32 are formed so that each open ends may serve as the same 
side (therefore, the side where short circuit ends are the same). The external I/O 
electrode 42 is the composition (insulated) of having become independent of the 
resonator outer conductor 40. 

It is formed in a different both-ends side from the side with said open end or a short 
circuit end, and is installed from there to one main table side (A of drawing...!. upper 
surface). 

[0018]The band-like pattern 32a in which the resonator inner conductor 32 is prolonged 
from one side of a dielectric chip to the side of another side in this invention, It is the 
shape where the rectangle projection pattern 32b which goes in the direction of a 
resonator inner conductor which adjoins from the side edge of this band-like pattern 32a 
continued, and it is provided so that said projection pattern 32b may face mutually with 
an adjoining resonator inner conductor, the pattern 36 for capacitive coupling - **** - 
it being simple rectangular shape (shape which does not have a swollen part in both 
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ends), and, An interval is set and arranged to the resonator inner conductor 32 in a 
laminating direction so that it may lap with said projection pattern 32b of the adjoining 
resonator inner conductor 32 which faces mutually and between both projection 
patterns 32b may be connected. The feature of this invention is at this point. 
[0019]The interpolation earth pattern 38 is a position of open end slippage of the 
resonator inner conductor 32, and it provides in a line so that it may connect the 
both-ends face-to-face of the dielectric chip 30, and it is provided so that the side which 
has an open end of the resonator inner conductor 32 from the center may be arrived at, 
and it is connected to the resonator outer conductor 40 at these three ends, respectively. 
This interpolation earth pattern 38 is for shortening resonator inner conductor length 
and attaining much more miniaturization of a dielectric chip. 

[0020]The interpolation input output electrode 34 is the T shape which carries out 
contiguity opposite with a large area to the resonator inner conductor 32 continuously 
with the external I/O electrode 42 by an end. 

Input/output coupling capacity is increased by this and the function which strengthens 
first rank combination (combination with the resonator inner conductor and external 
I/O electrode which are located in both ends) is achieved. 

[0021] Such a laminated dielectric filter can be manufactured in a lamination procedure 
as shown, for example in &rawixig__3. The dielectric sheet (green sheet) which is not 
calcinated [ many ] is prepared first. They add an organic binder to the dielectric 
materials for microwave (for example, low-temperature-sintering material which added 
the glass material to the BaO"Ti02-Nd203 system high dielectric constant material), 
fabricate it to a sheet shaped, and are usually about tens of micrometers in thickness. 
The dielectric sheet which used conductive paste (for example, silver paste) other than 
the mere dielectric sheet (dielectric sheet which does not form the conductor layer) 50, 
and formed the conductive pattern required for the surface with screen printing is 
prepared. In them. On the whole surface, an outside earth pattern. The dielectric sheet 
51 and interpolation earth pattern which were printed. The dielectric sheet 52 and the 
pattern for capacitive coupling which were printed. The printed dielectric sheet 53, the 
dielectric sheet 54 which printed the resonator inner conductor, the dielectric sheet 55 
which printed the interpolation input output electrode and an outside earth pattern, 
and it have the dielectric sheet 56 which printed two external I/O electrode patterns 
insulated to both ends. 

[0022]An outside earth pattern and it arrange the dielectric sheet 56 which printed two 
external I/O electrode patterns insulated to both ends at the bottom, The dielectric 
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sheet 55 which printed the interpolation input output electrode on it, the dielectric 
sheet 54 which printed the resonator inner conductor, the dielectric sheet 53 which 
printed the pattern for capacitive coupling, and the dielectric sheet 52 which printed the 
interpolation earth pattern, It puts in the order and the dielectric sheet 51 which 
printed the outside earth pattern on the whole surface is arranged in the topmost part. 
Among each of above-mentioned dielectric sheets, the required number-of-sheets 
lamination intervention of the mere dielectric sheet (sheet in which the conductive 
pattern is not printed) 50 is carried out if needed. However, the lowermost dielectric 
sheet 56 is laminated by the direction to which an outside earth pattern and an external 
I/O electrode pattern appear in the lateral surface (drawing 2 under surf ace). And 
sticking-by-pressure unification is carried out by pressurizing the whole. Then, a 
laminated dielectric filter is obtained by printing and sintering the electrical conducting 
material used as a resonator outer conductor and an external I/O electrode to the side 
and the end face of a chip. Actually, a large number are taken using a big dielectric 
sheet, and it manufactures by a method, and after sticking-by-pressure unification, it 
will cut in all directions and will sinter. 

[0023] Since the fundamental operation as a dielectric filter is the same as that of 
publicly known conventional technology, the explanation about it is omitted. An 
equivalent circuit is also the same with being shown in drawing:JL(of course, a circuit 
constant differs from elegance conventionally). In this invention, it projects to the side 
edge of the band-like pattern 32a of the resonator inner conductor 32, and the pattern 
32b is formed, in order to arrange the pattern 36 for capacitive coupling in a different 
layer so that it may lap with it, required connection capacity can be secured and an 
attenuation pole can be put into a predetermined frequency area. And since the pattern 
dimension for capacitive coupling can be shortened, the influence by 1/2-wave resonance 
can be moved to the high region side rather than three double waves, and a harmonic 
performance is substantially improved by it. As for the length of the pattern for 
capacitive coupling, in this invention, it is preferred to make it shorter than the center 
line interval of the band-like pattern of an adjoining resonator inner conductor. 
[0024] The comparison of a filter pass characteristic (S21) with elegance (structure shown 
in .drawing. ?) is shown in drawing..3.this invention article (structure shown in drawhig 
l), and conventionally. A solid line is the characteristic of this invention article, and a 
dashed line is the characteristic of elegance conventionally. In conventional technology, 
since the peak by 1/2-wave resonance appears near a double wave (2xfo), attenuation 
cannot be taken. Since connection capacity sufficient in this invention article is 
securable to it, it turns out that it can be made to move to the high frequency side, and 
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the harmonic performance is substantially improved by it rather than three double 
waves (3xfo) in the peak by 1/2-wave resonance, the attenuation pole by the side of 
lowpass presupposing that it is conventionally equivalent to elegance. 
[0025]Drawmg 4 is an explanatory view showing other examples of the laminated 
dielectric filter concerning this invention, A shows the horizontal section in the pattern 
position for capacitive coupling, and B shows the section in the x-x position. Since it is 
the same as that of said example except pattern 60 for capacitive coupling, identical 
codes are given to a corresponding portion and the explanation about them is omitted. 
Some patterns for capacitive coupling were long, in said example, have arranged so that 
it may lap with both the band-like pattern 32a of the resonator inner conductor 32, and 
the adjoining projection pattern 32b, but. The pattern 60 for capacitive coupling of this 
example is made shorter than the band-like pattern interval of the adjoining resonator 
inner conductor 32, and it is arranged so that it may lap only with the projection pattern 
32b. 

[0026] If it does in this way, the influence by the part and 1/2-wave resonance to which 
the pattern 60 for capacitive coupling becomes short will shift to the high frequency side 
further. Even if it sees the lap of the conductor layer inside a dielectric chip in which 
position, it becomes below two-layer, so that the section of B of drawingAniay also show. 
Therefore, a lamination difference can be eased, a pressure can take much more now for 
an average at the time of lamination, the reliability of sticking by pressure between 
dielectric sheets can be raised, and stabilization of a process can be attained. 
[0027]DrawiRg 5 is a sectional view of the example of further others of the laminated 
dielectric filter concerning this invention. Since it is the same as that of said example 
except pattern 62 for capacitive coupling, identical codes are given to a corresponding 
portion and the explanation about them is omitted. The pattern 62 for capacitive 
coupling is arranged to the upper and lower sides of a laminating direction so that it 
may be made shorter than the band-like pattern interval of the adjoining resonator 
inner conductor 32 like the example of drawing .4, and may be made to lap only with the 
projection pattern 32b and the resonator inner conductor 32 may be inserted. Such 
composition is effective when connection capacity runs short with composition as shown 
in Rawing .4. 

[0028]This invention is applicable not only to the above Qom Rhine types but an 
interdigital type filter. An example in the case of a two-step interdigital type filter is 
shown in drawing 6. B shows the fluoroscopy state of only an internal conductor layer 
for the appearance in the state where A turned the component side upwards, and C 
shows the horizontal section in the pattern position for capacitive coupling. 
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[0029] The two resonator inner conductors 72 of an other end short circuit are laid under 
the inside of the dielectric chip 70 by one end opening, an interval is set and the 
interpolation input output electrode 74 is formed in the one side side (A of drawix)g..8, 
and B upper part) of this resonator inner conductor 72. An interval is set to the opposite 
side side (A of drawing .6 , and B lower part) of the resonator inner conductor 72, and the 
pattern 76 for capacitive coupling is formed. The resonator outer conductor 80 used as 
an external ground conductor and the external I/O electrode 82 are formed in the 
outside surface of the dielectric chip 70. So that the resonator inner conductor 72 may 
reach here to the side of another side which counters it from one side of the dielectric 
chip 70, It is provided mutual almost in parallel, and an end is an opened condition (not 
connected to the resonator outer conductor 80), and another side has become a short 
condition (connected to the resonator outer conductor 80). The two resonator inner 
conductors 72 are formed so that an open end and a short circuit end may become 
reverse mutually (that is, it becomes alternate like). The external I/O electrode 82 is 
formed in a different both- ends side from the side with said open end or a short circuit 
end, and is installed from there to one main table side (A of drawing j6 upper surface). 
[0030]The band-like pattern 72a in which the resonator inner conductor 72 is prolonged 
from one side of the dielectric chip 70 to the side of another side, It is the shape where 
the projection pattern 72b which goes in the direction of a resonator inner conductor 
which adjoins from the side edge of this band-like pattern 72a continued, and it is 
provided so that it may project with an adjoining resonator inner conductor and the 
pattern 72b may face mutually, the pattern 76 for capacitive coupling - **** - it is 
simple rectangular shape, and an interval is set and arranged to a resonator inner 
conductor in a laminating direction so that it may lap with said projection pattern 72b 
in which the adjoining resonator inner conductor 72 faces mutually and between both 
projection patterns 72b may be connected. 

[003l]The interpolation input output electrode 74 is the T shape which carries out 
contiguity opposite with a large area to the resonator inner conductor 72 continuously 
with the external I/O electrode 82 by an end. 

Input/output coupling capacity is increased by this and the function which strengthens 
first rank combination (combination with the resonator inner conductor and external 
I/O electrode which are located in both ends) is achieved. 

[0032]Although each of above-mentioned examples [ each of ] is examples of 2 stage 
filters which installed two resonator inner conductors side by side, it cannot be 
overemphasized that this invention is applicable also to three or more steps of filters. 
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Although provided in the middle position of the band-like pattern of a resonator inner 
conductor, the pattern for capacitive coupling and a projection pattern can be shifted 
you to be not only it but ****** e t al., and may be arranged. For example, if it shifts to 
the open end side, the tendency which the improvement in the characteristic in 3 double 
wave regions produces will be seen. 
[0033] 

[Effect of the Invention] This invention is arranging the pattern for capacitive coupling 
in a different layer so that it may project to the side edge of a resonator inner conductor, 
a pattern's may be provided as mentioned above and it may lap with it, Since the 
pattern dimension for capacitive coupling is shortened securing connection capacity 
required in order to put an attenuation pole into a position, the influence by 1/2-wave 
resonance can be moved to the high region side rather than three double waves, and a 
harmonic performance can be substantially improved by it. 

[0034] If it arranges in one side so that the pattern for capacitive coupling may be made 
shorter than the band-like pattern interval of an adjoining resonator inner conductor 
and it may lap only with a projection pattern, Inside a dielectric chip, since it becomes 
below two-layer and a lamination difference is eased even if it sees in which position, 
the lap of a conductor layer can spend much more now for a pressure to an average at 
the time of lamination, can raise the reliability of sticking by pressure between 
dielectric sheets, and can attain stabilization of a process. 



[Translation done.] 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim l]Two or more resonator inner conductors of an other end short circuit by one 
end opening with an inside of a dielectric chip in which many dielectric sheets are 
laminated and joined, and sintering unification is carried out, An interpolation input 
output electrode which sets and counters is laid underground to a resonator inner 
conductor located in both ends, and an interval in a laminating direction in an outside 
surface of a dielectric chip. In a strip-line type laminated dielectric filter of structure 
where a resonator outer conductor and an external I/O electrode which became 
independent of this resonator outer conductor are provided, and an end part of said 
interpolation input output electrode is connected to an external I/O electrode, A 
band-like pattern in which said resonator inner conductor is prolonged from one side of 
a dielectric chip to the side of another side, It is the shape where a projection pattern 
which goes in the direction of a resonator inner conductor which adjoins from a side 
edge of this band-like pattern continued, So that it may lap with said projection pattern 
in which it is provided and an adjoining resonator inner conductor faces mutually so 
that said projection pattern may face mutually with an adjoining resonator inner 
conductor and between both projection patterns may be connected, A laminated 
dielectric filter having set an interval to a resonator inner conductor in a laminating 
direction, and carrying out burial arrangement of the pattern for capacitive coupling of 
rectangular shape. 

[Claim 2] The laminated dielectric filter according to claim 1 which makes a pattern for 
capacitive coupling length which laps with both a band-like pattern of a resonator inner 
conductor, and an adjoining projection pattern. 

[Claim 3] The laminated dielectric filter according to claim 1 made into length which 
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makes a pattern for capacitive coupling shorter than a band-like pattern interval of an 
adjoining resonator inner conductor, and laps only with a projection pattern. 
[Claim 4] The laminated dielectric filter according to claim 2 or 3 which arranges a 
pattern for capacitive coupling to the upper and lower sides of a laminating direction so 
that a resonator inner conductor may be inserted. 



[Translation done.] 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim l]Two or more resonator inner conductors of an other end short circuit by one 
end opening with an inside of a dielectric chip in which many dielectric sheets are 
laminated and joined, and sintering unification is carried out, An interpolation input 
output electrode which sets and counters is laid underground to a resonator inner 
conductor located in both ends, and an interval in a laminating direction in an outside 
surface of a dielectric chip. In a strip-line type laminated dielectric filter of structure 
where a resonator outer conductor and an external I/O electrode which became 
independent of this resonator outer conductor are provided, and an end part of said 
interpolation input output electrode is connected to an external I/O electrode, A 
band-like pattern in which said resonator inner conductor is prolonged from one side of 
a dielectric chip to the side of another side, It is the shape where a projection pattern 
which goes in the direction of a resonator inner conductor which adjoins from a side 
edge of this band-like pattern continued, So that it may lap with said projection pattern 
in which it is provided and an adjoining resonator inner conductor faces mutually so 
that said projection pattern may face mutually with an adjoining resonator inner 
conductor and between both projection patterns may be connected, A laminated 
dielectric filter having set an interval to a resonator inner conductor in a laminating 
direction, and carrying out burial arrangement of the pattern for capacitive coupling of 
rectangular shape. 

[Claim 2] The laminated dielectric filter according to claim 1 which makes a pattern for 
capacitive coupling length which laps with both a band-like pattern of a resonator inner 
conductor, and an adjoining projection pattern. 

[Claim 3] The laminated dielectric filter according to claim 1 made into length which 
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makes a pattern for capacitive coupling shorter than a band-like pattern interval of an 
adjoining resonator inner conductor, and laps only with a projection pattern. 
[Claim 4] The laminated dielectric filter according to claim 2 or 3 which arranges a 
pattern for capacitive coupling to the upper and lower sides of a laminating direction so 
that a resonator inner conductor may be inserted. 



[Translation done.] 
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